1 FRINT DATE: 03/08/582
PAILURE HODEE EFFECTS ANALYEIS (FMEA) =~ CRITICAL EHARDWARE
: NUMBER: M5-6MB-2201-G-X

EURSYSTEM NAME:. ELECTRICAL POWER GENERATION - CRYC, GEXERIC
FEVIGION : § 09,0%792

—————— —— . T A - i el e e ——————————— ———

FART NAME PART NUMBER

YENDOR NRME VENDOR NUHBER
LEU i MID PCR 1 YO70=764400
LEU : MID PCA 2 VOFO0=~7Fe44130
IRU : MID PCA 3 VO70-764450
ERU : CONTROLLER, HYBRID DRIVER MC477-0263=0007

= PART DATR =

————— —— i e —— - ———————— —— T A vk .

EXTENDED DESCRIPTICN OF FART UNDER ANALYEIS:

CONTROLLEFR, HYBRID DRIVER (HDC), TYPE III -~ FUEL CELIS 1, 32, AND 2 REACTANT
SOUPPLY VALVE "“OPEN" CONTROL

REFERENQE DESIGNATORB: 40V76A25AR23
2O0VIEA25AR2 4
40V7BAZEARZE
4CVIEA25AR26
A0VIGAIEAR23
40VISAZEARZA
40VIGA2BAR25
&OVIGAIBRARIE
LOVIGA2TARILS
40VIGAZTARILE
40V76A27ARY7
40VIGAZFARIE

*F B A% W AF M O bd dF kA A R

QUANTITY OF LIKE ITEMB: 12
. TWELVE

FOHNCTION: -

CONTRULS FOWER TO OPEN H2 AND Q2 REACTANT SUFFLY VALVES FOR FUEL CELIS 1, 2
AND 3. CONTROL CIRCUITRY iSs INDEFENDENT FOR EACH FUEL CELL 1, 2, AND 3.
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QE FEINT DATE: 0e,/09/32

ILURE MODEE EFFECTS ANALYEIR (FMEL] == CRITICAL FAILORE MQODE
HUMBER: M5=-6MB-2201-G=02

REVISICONF =S 0e /0% /92
SUBEYSTEM: ELECTRICAL POWER GENERATION - CEYD, GENERIC
LR MID PCA 1 CRITICALITY OF THIZE
ITEM NAME: CONTEOLLER, HYBRID DRIVER FAILURE MODE: 113

FAILORE MODE:
INADVERTENT OUTPUT, FAILS "“ON", FAILS TO TURN "OFF"

MIBSION PHAEE:

FL PRELATINCH
Lo LIFT=0OFF
jala] CN-CREIT
Do DE=QRBIT
Is LANDING SAFING

VEEICLE/FAYLOAD/KIT EFFECTIVITY: icz COLTOMEBIA
103 DISCOVERY
104 ATLANTIS
105 ENDEAVOUR

- R ER

CAUSE:
CE PART FAILURE, CONTAMINATION, VIBRATION, MECHANICAL SHOCK, FROCESSING
MALY, THERMAL STEESS

CRITICALITY 1/1 DURIKG INTACT ABORT ONLY? NO

REDUNDANCY BCREEN &) PASS

B) FAIL
e) PASS
PASE/FAIL RATICMALE:
A)
B)

FLDUNDANCY SCREEN "B FAILS SINCE CANNOT DETECT FAILED HOC IN SERIES — VALVES
ARE NORMALLY OPEN.

<)
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3 PREINT DATE: 0S,09%/%2 .

FAILURE MODES EFFECTS ANALYEIS (FMEA} == CRITICAL FAILURE MODE
' FWUMBER: M5-6MP-2201-G-02

ML v ) e Y "

T ——— ——— - il o T T Y - . A W s s o e . o e e o

{A) BUBEYSTEM:
LOZS OF REDUNDAMCY - ONE OF TWCO HDC’S IN SERIES IS ENZELED.

(B) INTERFACINC BUBSYSTEM({S):

NQ EFFECT -~ FIRST FAILURE. FAILURE QF SECOND SERTES HDC WOULD CONTINUCUSL
POWER THE AFFECTED "OPEN® SOLENOID QF THE AS50CIATED VALVE. FUEL CELL EUPPL
VALVES ARE NORMALLY OFEN. HOWEVER, CONTINUCU: POWER ON THE "OPEN" SOLENDI
WOULD FPREVENT THE CLOSURE OF THE RELATED VALVE WHEN REQUIRED.,

(C) MISBION:
NO EFFECT DURING NORMAL FLIGHT. FCP SUPPLY VALVE IS5 NORMALLY QPEN,.

(D) CREW, VEHICLE, AND ELEMENT(G):
NO EFFECT DURING NORMAL FLIGHT. FCP SUPPLY VALVE IS HOPFMALLY OPEN.

(E} TUNCTIONAL CRITICALITY EFFECTS:
POSSIBLE LOSS OF CREW/VEHICLE DUE TG THE FOLLOWIKG SCENARTIC: 1} ONE HDC FATL
"ON", -2) SECOND HOC IN SERIES FAILS "OM" (CONTINUCUS POWER TO THE “OPEN

SOLENOID}, AND 3) ASSOCIATED FCP FAILS (POSSIBLE CROSSOVER AND FIRE D
INABILITY TO CLOSE VALVE).

————— i v T - -
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= DISPOSITION RATIONALE -

- - e - . — — e .

{A) DESIGN:
REFER TO APPENDIX B, ITEM NO. 1 — HYBRID DRIVER

{E) TEST:
REFER TO APPENDIX B, ITEM NO. ) - HYBRID DRIVER

GROUND TURNAROUND TEST
CIRCUIT IS FUNCTIONALLY VERIFIED DURING ORIVER SERIES REDUNDANCY TEST {FUL
+ CELL REACTANT VALVE TEST} DURING EVERY TURNARGUND.

{C) INEPECTION:
EEFER TC APPENDIX B, ITEM NO. 1 - HYBRTD DRIVER

(D) FRAILURE HIETODRY:
REFER TO APPENDIX B, ITEM NO. 1 - HYBRID DRIVER

{E] OPERATICNAL UBE:
NO CREW ACTION AFTER FIRST FYATLURE.
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4 PRINT DATE: 09/0%9/52

.ILUE.E MODES ETFECTS ANALYSIRE {FMEA) -~ CRITICAYL FAILURE MODP
: NUMEBER: ME=EMB=2201-C=02

PRODUCT ASSURANCE MGR : T, J. EAVENSON : ‘ Hclanenaz /LS T
FRODUCT ASSURANCE ENC : T. K. KIMURA : R

DESIGN ENG TEAM LEADER : G. M. ANDERSON :

DESIGN ENGINEERING : T. D, NQUYEN : P

HASA RELIABILITY . : -{Ei
NASA SUBSYSTEM MANAGER : : , el
NASA EPD&C RELTABILITY - ; *“"' ooyl
NASA QUALITY ASSURANCE » : 7252

NASA EPDAC SUBSYS MGR
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